Convergent chemical and electrical synaptic inputs from proprioceptive afferents onto an identified intersegmental interneuron in the crayfish.
Synaptic transmission between proprioceptive afferents from a chordotonal organ in the tailfan of the crayfish and an identified ascending interneuron, interneuron A, in the terminal abdominal ganglion was analyzed. Interneuron A is part of a disynaptic pathway from primary afferent neurons to the lateral giant interneuron involved in producing the characteristic ballistic escape behavior of crayfish. Interneuron A received short and long latency excitatory postsynaptic potentials (EPSPs) from chordotonal afferents. Short latency EPSPs occurred with little central synaptic delay, were unchanged by hyperpolarizing current injection of -2 nA, and remained at a constant amplitude when the nervous system was bathed in saline with a low calcium concentration or saline containing the nicotinic antagonist curare. These EPSPs are thus thought to be mediated by electrical transmission. Longer latency potentials were increased in amplitude by hyperpolarizing current injection, reduced in amplitude when the nervous system was bathed in low-calcium saline, and also reduced by bath application of saline containing curare. These potentials are thus thought to be mediated by chemical transmission. The functional significance of the dual modes of transmission at a key synapse in the escape circuitry is discussed.